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Program Status~-Major General Malcolm O'Neill, Deputy
Director, Strategic Defense Initiative Organlzatlon

Ballistic Missile Defense and Systems Architecture--
Dr. Edward Gerry, SDIO Systems Architect

S8lobal Protection Against Limited 8trikes (GPALS)--
Dr. James Carlson, Deputy for Strategic Defense

g

System Integration & Command and Control--
Colonel William Hecker, Director, System Integration
and Command and Control Directorate

Global Missile Defense--
Lieutenant Colonel Rohlman, Assistant Director, Program

Operations Global Defense Segment Directorate

National Missile Defense--Colonel Carl Drewes,
Director, National Defense Segment Directorate

Theater Missile Defense/Patriot--Mr. David Israel,
Assistant Deputy, Theater Missile Defense

National Test Bed--Commander Lenio, Deputy Director,
National Test Bed Directorate .

Test and Evaluation--Colonel Michael Toole,
Dirsctor, Test and Evaluation Directorate

Technology Overview--Colonel Simon Worden,
Deputy for Technology

Innovative 8cience and Technology--Dr. Lecnard Caveny,
Assistant Director, Techneology, Innovative Science and Technolegy

Directorate

International and BExternal Programs--
Dr. J. David Martin, Director, SDIO Internatiocnal and

External Programs Directorate

Program Budget Considerations--Lieutenant Colonel
Steven Mullen, Assistant Director, Program Execution

SDIO Technical Information Center--Ms. Jeanette Clay,
Assistant Director, System Development, Information Systems

Directorate
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AGENDA

« Situation

« Mission

« Execution

« Resources
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Situation
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THREAT SITUATION

« Evolving East - West Relations Changes Calculus
- Soviet Union No Longer Exists

- Republics Of The Former Soviet Union Still Retain Large,
Modern Strategic Forces

- Political Instabilities Increase Concern About Use Of -
Ballistic Missiles
- Ballistic Missile Proliferation A Growing Threat To U.S.
- Directly Threatens The Republics Of The Former Soviet

Union

» Threat Of Third Country Attacks Increasing

[m-13843 h/ 022592
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EVOLVING BALLISTIC MISSILE CAPABILITY
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Friendly Situation



FRIENDLY SITUATION

» JCS Ballistic Missile Defense Phase | Operational
(BMD) Requirements In Place Requirements Document
| (ORD) And Theater Missile
Defense (TMD) Mission

Needs Statement (MNS)

» The President's 1991 State Of Refocus
The Union Address
« Missile Defense Act Of 1991 Early Ballistic Missile

Defense Deployment

- Soviet / U.S. Treaty Negotiations ABM & START

jm-22160 / 112591



PRESIDENTIAL REFOCUS

« Deterrence vs Protection
+ Massive Attack vs Limited Strikes
» United States vs Global Focus

« Large Scale Deployment vs Limited
Space And Ground Based Deployment

Changing Threat
Environment

DOORORAOnEONY

Phase |
SDS

B 4wt AR
g R A

(Phase | Requirements
Remain Valid)
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DEALING WITH UNCERTAIN FUTURES

Possible Future CIS Thirc:: %?;gavtl{ﬁipons
i i
Relatively Under
, Control Thru
Disintegrating, Chaotie Dissuasion ® Diplomacy And Other
Accidental / Unauthorized Measures
Launches
Cooperative, Stable, | e, Non
Increasingly Democratic Threatening
Expion Widespread Thru Arms

Sales, Technology
Transfer, Indigenous
Development

Potential

Resurgent Militarism

m-235190 / 012592



MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

It Is The Goal Of The United States To

- Deploy An Antiballistic Missile System, Including One Or An
Adequate Additional Number Of Antiballistic Missile Sites
And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Agalnst
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability
- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The

Armed Forces Of The United States And To Friends And
Allies Of The United States

jm-22575 / 022692



Mission
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PRESIDENTIAL DIRECTION

". .. Looking Forward, | Have Directed That The SDI
Program Be Refocused On Providing Protection
From Limited Ballistic Missile Strikes, Whatever
Their Source. Let Us Pursue An SDI Program That

Can Deal With Any Future Threat To The United

States, To Our Forces Overseas And To Our
Friends And Allies."” |

President George Bush
State Of The Union Address

29 JAN 91

m14141.8 /013192



MISSION

« Respond To Missile Defense Act For
- Downselect / Deployment Of Advanced TMD
Systems By Mid-90s :
~- Develop For Deployment First Site Of ABM
System As Early As Practical Or By 1996

- Retain President's Vision For Final Architecture

* Include Robust Technology For Space Based
Interceptor

« Support Research For
- Technology Insertion
- Other Follow-on Systems

Jm-24836 / 022892



Execution
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PROGRAM ORGANIZATION

GPALS System

Architectural
Integration

System
Engineering And
Integration

Command
Center Element

Ground Based
Interceptor

Ground Based
Radar

Space Based
Sensor (BE)

Space Based
Interceptor (BP)

PATRIOT

CORPS
SAM

THAAD &
TMD-GBR

Agreed Structure Based On OSD White Paper

——
BRI Ty o)

jm-19046.B / 022892



GPALS SYSTEM / BMC3
REQUIREMENTS FLOW

JROC Direction

. Y (GPALS System / BMC3 MDAP)
R TIRRIIRAS crTYYYYYRIA LA -~ T amamRTRTREYRR. »
\ NMD N » GPALS System/ \ CORPS !
N g T Nl e e e — - L}
. ORD :( ““““““ > pmc30RD E‘ > SAM \
' (Army) o \._(USSPACECOM) \__ORD (Army)
A N
ATXRATRRRRERS -7 ! M L "R RRRIRLRRRR Y
' GMD ‘““x““\- Al pacm
\ ORD N y UTTMDS N N ORD \
\ (AF SPACECOM), . ORD \ ‘o (Army) \
\\\\\\\\\\\\\\\\\\\\\\\ LY

JROC - Approved Schedule

Event Date
GPALS / BMC3 ORD Submitted 3rd Qtr 1992
GPALS / BMC3 ORD Validated 3rd Qtr 1992
NMD ORD And GMD ORD Submitted 3rd er 1992
NMD ORD And GMD ORD Validated 4rd Qtr 1992
UTTMDS ORD Submitted 1st Qtr 1993
UTTMDS ORD Validated 2nd Qtr 1993

[m-21734E / 030292



~ Activity

Review RFPs And Contracts For
Dem / Val

Coordinate NMD / TMD Report To
Congress

Establish Acquisition Planning
Baseline For Each MDAP

Review COEA For GPALS

Obtain CAIG Position On Cost
Estimates

Formal DAB Review / Approval Of
Progress

DAB ACTIVITIES / HIGHLIGHTS

(Timing)

(Continuing)
(Now - MAY 92)
(AUG 92)*

(JUL 92)
(MAY 92)

(AUG 92)

* Does Not Include CORPS SAM

[m-24837 1 022802



SDIO EVALUATING PROGRAMMATIC IMPACT
OF MISSILE DEFENSE ACT ON FY 94-99
POM AND 180-DAY REPORT

» Two Intense Architectural Efforts Examining Implications Of
Congressional Call For Early Deployment
- Theater Missile Defense - Led By MG O'Neill / DD SDIO
- U.S. Homeland Defense (Ground Based Interceptors And
Ground And Space Based Sensors) - Led By Dr. Gerry /
System Architect

« Studies
- Involve Users, Operators, Service Representatives, Other
SDIO Agents, System Engineer And Integration Contractor,

Key SETA Support And Nationally Recognized Technical
Experts

- Addressing Programmatic / Technical Choices And Costs Of
Various Options

« Assessing
- Impact Upon Support, Tech Base And Follow-on Systems

 Delivery Dates .
- Finalize Approach By April 1992 POM Submission
- Submit Draft Of 180-day Report To SECDEF By May 1992 As

Per 6 December 1991 Guidance From DEPSECDEF (Due To
Congress By June 1992)

jm-24838 / 022652



SDIO INTERACTIONS

OSD
Polilcyl
Guidance
l Executing . Services
Requirements Agreements
Users 9 > SDIO = > ]
i \ * Other Executing
- JCS Acquisition Agencies
» CINCS Management ,
« Services \IV
BMD Systems

Function:

« Oversight And Interface With Agent
« Direct And Manage Acquisition Processes

jm-13775b/ 111891



BALLISTIC MISSILE DEFENSE
CAPABILITY

FY 92|FY 93| FY 94| FY 95| FY 96| FY 97|FY 98| FY 99|FY 00| FY 01|FY 02

Limited Operational
Capabillity

- Slte2 —Sito N————»

VAN
Space Based Defense
S

Limited Enhanced
STV NN Polt Limited Area Contingency T™D :
‘Deferise(TMBY. A %N A VANNNPANIPAN
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\ PATRIOT Quick  PATRIOT Advanced Theater High

Reaction Program Capability B Alitude Area Defense  °

« NMD LOC Circa FY 96 At Grand Forks, Expanded Later To Full NMD
« GMD Space Based Defense Capability Complements NMD / TMD

« Initial TMD Improvements In Lethality And Range Through PATRIOT
Upgrades

- Limited Contingency In FY 96; UTTMDS Beyond FY 00
- CORPS SAM Matures After THAAD

jm-22164a / 030292



Resources
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FY 92 RDT&E BUDGET

$s In Millions

.Program Elements President’s Budget Appropriation
Limited Defense System 1,459.530 1,411.412
Theater 857.460 868.710
Space Based Interceptor | 827177 465.000
Other Follow-on 925.149 674.852

- Research - Support 1,081.258 721.627
Total $5,150.574 $4,141.601

R AR R R N R R T R R T
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SDI ALLOCATION BY PROGRAM
ELEMENT

$s In Millions
FY 92 Appropriation FY 93 Budget Request

Research &
Support
$764.740

Research &
Support
$721.627

A

NS
L A A
LY S Y

gt

'd :!:

Total FY 92 $4,141.601 Total FY 93 Request $5,425.074

jm-24068a/ 030292



BY EXECUTING AGENT FY 85 - 93
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FY 91 $ In Billions

BMD BUDGET EVOLUTION
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SUMMARY

 Threat - Evolving, Increasingly Uncertain And

Dangerous
» Mission - Consistent With Presidential Refocus, Missile

Defense Act, And Existing JCS Requirements

- Execution - Users, Agents, SDIO Postured For Acquisition

- Consensus On Early Deployment Of NMD And
TMD

- Continuing GMD Research / Focus Upon GPALS
- Resources - Near Term Capability Is Top Budget Priority

- Congressional Direction Requires Out Year
Budget Adjustments

m-22162A 7 030292
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| Advance Planning Briefing For
Industry On Ballistic Missile Defense And
Systems Architecture

2 MAR 92

Dr. Edward Gerry
Systems Architect

Strategic Defense Initiative Organization

|
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PROGRAM FOCUS

Objective
» Protect Against

- Ballistic Missile Attacks On U.S. Forces
Overseas And U.S. Friends / Allies

- Accidental, Unauthorized And / Or Limited
Ballistic Missile Attacks On The United States

im-14175d 7 020392



Possible Future SU

Disintegrating, Chaotic

Cooperative, Stable,
Increasingly Democratic

Resurgent Militarism

Accidental / Unauthorized
Launchgs

R

Non
N Threatening *

Expansion
%% Potential

Third World Weapons

Proliferation

Dissuasion -
2 A

Relatively Under
Control Thru
Diplomacy And Other
Measures

Widespread Thru Arms
Sales, Technology
Transfer, Indigenous
Development

jm-23519 1 012292



GLOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

‘E&\‘ \QS§§§§Qg§gS§$§S§ﬁ3§5§3§§3&3&3&5&3§&SESS§$S§S$S¥¥§N§§S
NN NN \‘gk“;ijtg\i‘:;?; Global Defense Agalnst Balllstic Missiles With X
,-_,if’-" > N \\X\\\ Sooe]  Range Grealer Than Several Hundred Miles [
SN
NI

RN
N *‘

Ty Ground Based Radar
(TMD-GBR)

ey
(BE)

& LA
||||||
. 3 x

PATRIOT THAAD

~ CORPS /
o SAM gl B

Defense Agalnst
Theater / Tactical Ballistlc Missliles

National Defense Agélnst
Strategic Ballistic Misslles
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MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

* It Is The Goal Of The United States To

- Deploy An Antiballistic Missile System, Including One Or An
Adequate Additional Number Of Antiballistic Missile Sites
And Space Based Sensors, That Is Capable Of Providing A
Highly Effective Defense Of The United States Against
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability
- Provide Highly Effective Theater Missile Defenses (TMDs)
To Forward Deployed And Expeditionary Elements Of The

Armed Forces Of The United States And To Friends And
Allies Of The United States

Jm-22575 1 022692



+ High System Effectiveness
Requires Multilayered
Defense

- BE Provides Tracking
And Discrimination Of
PBVs And RVs

- GBR Provides Tracking
And Discrimination Of
PBVs And RVs
Launched From Coastal
SLBMs

- Multiple GBI Sites
Provide Multiple Shot
Opportunities Against
-RVs
- PBVs Launched From

Coastal Submarines

- BE And GBR Provide
Distributed Battle
Planning And Execution

- BE And GBR Provide
IFTU/TOM

_( NMD Provides Second Layer To
A

chieve High System Effectiveness /- —

jm-21699/ 021292



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

» Design To Protect The United States Against
Limited Ballistic Missile Threats
- Accidental Or Unauthorized Launches
- Third World Attacks

» Develop For Deployment, A Cost Effective,
Operationally Effective, ABM Treaty Compliant,
Antiballistic Missile System At A Single Site As
The Initial Step Toward Deployment Of A Highly
Effective Antiballistic Missile System

- By The Earliest Date Allowed By The Availability
Of Appropriate Technology Or By FY 96

¥m-18762A7 022592



TOP LEVEL STRATEGY

- Deploy Initial Site As Soon As Possible As Called
For In The MDA91 And Build On It

- On The Path To Full Multisite NMD
- Maintain Options To Respond To Uncertain
Futures With A Robust Technology Base Program

» Maintain Consistency With Evolving National And
International Policies And Constraints

Jm-23802/ 013092



BASELINE PROGRAM

- CCE/BMC3 Open Architecture Design For Full GPALS With

First Site Components Operational To Support Initial
Capability

- GBR And GBI Operational At First Site To Support Initial
Capability

« Accelerated Deployments Of BE As Primary Midcourse
Optical Sensor To Augment Initial Capability

- Maximum Kinematic Footprint For GBI As Early As
Possible

«. GSTS Maintained As Backup Optical System As Hedge
Against Failure Of Critical BE Technology Demonstrations

Jn-23803a / 013192



INITIAL NMD BMC3

Current Warning Initlal NMD Segment
Architecture ArchRecture :

Communlcations
Satellite

Peacetime
Operations

Engagement
Operations

NMD Battle
Manager

Consolidated

Command
Direct NMD -

Center .
enter Operations ] Survelllance

Operations

(Initial Site)

(Colorado Springs)

[m-19768g 1 022492



COMPOSITE MULTI-THREAT
'DEFENSE COVERAGE

« Composite Threat
- CSS-4 From China And Middle East
- $§-18, SS-N-20 In Bastion, SS-24 From CIS

- Single Site At Grand Forks, ND For GBI And
GBR

* GBI Fly Out 6.5 km./ sec
S Only S Only

BE And GBR

Jm-23800 / 020592



DEFENSE COVERAGE

» $S-N-23 Out Of Bastion
- 2,000 km From Coast
- 24° Reentry Angle
« Single Site At Grand Forks, ND For GBR And GBI

« GBI Fly Out 6.5 km / sec

S-L-S Multiple S-L-S S Only Multiple S-L-S

L

GBR Only BE And GBR

|m-23969 / 020692



COMPOSITE MULTI-THREAT
'DEFENSE COVERAGE

« Composite Threat
- CS$S-4 From China And Middle East
- $S-18, SS-N-20 In Bastion, SS-24 From CIS

« Three Sites For GBR And GBI

- NE
- Grand Forks, ND
- NW
M;Itiple « GBI Fly Out 6.5 km / sec
LS sonl
"W Multiple S-L-5

GBR Only BE And GBR

[m-23974a / (22692



COMPOSITE MULTI-THREAT
DEFENSE COVERAGE

» §$5-N-23 Out Of Bastion
- 2,000 km From Coast
- 24° Reentry Angle
« Three Sites For GBR And GBI
- NE
- Grand Forks, ND
- NW
» GBI Fly Out 6.5 km / sec

Multiple S-L-S -

S-L-S

GBR Only - BE And GBR

jm-2397 3w 022692



W) JCS MISSION AREA NEEDS STATEMENT

- "Theater Missile" Includes Ballistic, Cruise, And
Air-To-Surface Types

- Protect U.S. Forces, U.S. Allies And Other Important
Countries Includlng Areas Of Vital Interest To The U.S.,
From Theater Missile Attack

» Conventional, Chemical, Biological And Nuclear Warheads
» Four Mission Areas

« Mix Of Land, Air, Sea, An(; Space Capabilities
 C31Should Be Incorporated Into Existing Structures |

+ "Defense in Depth” With Multiple Shot Opportunitiés
» C-130 Deployable

Jm-18215a / 020392



NEAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

2nd Engagement 44 Engagement Space Based
7%_ Surveillance " ﬁ'
y ‘}’35 Sensors &7

To Weapon _ . - N

Systems ’\:\:

PATRIOT PA TR’OT x\z\/\.:'
Radar 2 4 g

jm-13186.c/ 021192



FAR TERM TBMD ACTIVE DEFENSE
BASELINE ARCHITECTURE

Space Bassd
Brilllant Survelllance gN:
Pebbles = Sensors 'l“'
b ) j'_/
o Cueing Data ¥

N
«:‘,.)__

PATRIOT
System

jm-13186.D/ 021192



Number Of Missiles Destroyed

70

60

40

30

20

10

HOW WOULD BRILLIANT PEBBLES HAVE PERFORMED
AS THE SPACE-BASED SEGMENT IN GPALS AGAINST
IRAQI MISSILES LAUNCHED DURING DESERT STORM ?

79 Missile Data Sets Available

I I FT}';
AFSPACECOM
i Iraqi Missile
o 0 Attack Data

35° Inclination

O —]|O 80° Inclination
Iraqi Misslles
Launched During -
Desert Storm Constellation
—~] 400 km
Py=0.9 B
80 km Minimum
Two-on-one Targeting ~ | Intercept Altitude
"Baseline” Pebble
o | | |
200 400 600 800 1000
Number Of BPs
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* Multiple Shots Available Against Simultaneous
Launches

* Simllar Capability vs ICBM / SLBM Attack

1,000 BP CAPABILITY AGAINST
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Advance Planning Briefing For Industry
On Global Protection Against Limited
Strikes (GPALS)

2 MAR 92

Dr. James Carlson
Deputy For Strategic Defense
Strategic Defense Initiative Organization
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Possible Fu‘ure SU o Third Wor ’d Weapons

Proliferation
Relatively Under
et - Control Thru
Disintegrating, Chaotic }g Dllasl on HEie Diplomacy And Other
Accidental / Unauthorized it Measures
Launches
Cooperative, Stable, ol Non
Increasingly Democratic Threatening
o »:3:."::"}. £
; . Widespread Thru Arms
Expansion Protection Sales, Technology
Resurgent Militarism % Potential g, Transfer, indigenous
’
Development
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LOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

Brilliant Eyes Sensors :
NV, Y Global Coverage

Brilliant Pebbles Interceplors g

et B IE

Jm-16366.1 / 020492



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

(National System)

- Design To Protect The United States Against
Limited Ballistic Missile Threats
- Accidental Or Unauthorized Launches
- Third World Attacks

» Develop For Deployment A
- Cost Effective
- Operationally Effective
- ABM Treaty Compliant

- Antiballistic Missile System At A Single Site As
The Initial Step Toward Deployment Of A Highly
Effective Antiballistic Missile System

« By The Earliest Date Allowed By The Availability
Of Appropriate Technology Or By FY 96 '

jm-19762C/ 022592



+ Deploy An ABM System,
Including One Or An Adequate
Additfonat Number Of ABM Sites
And Space-based Senaors, That Is
Capable Of Providing A Highly
Effective Delense Of The U.S.
Agalins! Limited Attacks Of
Ballistic Misslles

al
=
Malntein Straleglc Stabllity Z

ponents And Arck

Effective Defense

Bring nlo Que
B

‘Thoater Missile Defenses =

* Aggressively Pursue The
" Development Of Advanced
“ Theater Misslie Defense
Systems Wilh The Objective
Of Down Selecting And
Deploying Such Systems By

Provide Highty Effective Thealer
Miasfle Defenses To Forward
Deployed And Expeditionary
Elements Of I1.S. Forces And To
U.S, Friends And Allles

ABM Treaty _Tm Mick-1980s
Negotiations * Capable Of Defending
+ Congress Recognlzes The e Forwerd-deployed And
President’'s Cali For "Immediate” initlal Deployment o Expédlilona'fy Elements Of

Concrete Steps To Permi The
Deployment Of Defenses Againast
Limited Balllatic Misslle Strikes
And The President Of The Sovlet
Unton Undertaking To Consider
Such Proposals From The U.S. On
Nonnuclear ABM Systems

Develop For Deployment By The Earllest Date Aflowed By The
Avallebllity Of Appropriaie Technology, Or By FY 96, A Cosl Effective,
Operallonally Elfective, And ABM Trealy Compliant ABM Sysiem At A
Single Site As The Inlilal Step Toward Deployment Of The ABM System
Described [In The Act's Goasl]

= 100 Ground-based Interceptors (The Dealgn Of Which Determined By,

Compeiition And Down Selection) f

- Fixed, Ground-based ABM Batile Managemeni Radars

= Optlmum Ulllizetlon Of Space Sensors Including Sensors Capable
Of Cuelng Ground-besed ABM Intercepiors And Providing Initlal
Targeling Vectors

The Armed Forces 01 The -
United States = =0 ©

cperetion With Friendly
 Allid st t the
Difvelopinent Of Theater

+ Congress Urges The President To
Puraue Immediate Discussions With
The Sovlels On The Feasbllity And
Mutual Intereats Of Amendments To

m ABM Tl’.ﬂ'y TO P.’m“ S S A R R P Ty T e Sy e oL e e e CRTe et e T T IR
= More Ground Sites And tnterceptors . Review Of Deployment Optlons Deployment Plan
: l&::;?::‘ ::::. . chnDso Z::;p?::::r;n?;:m c « Interim Report Dus MAY 94 On Progress Of Negotiations * Within 180 Days, Submit Deployment Plan For
- Flexiblllty For Advanced ABM chhnologgy « Assens Progress And Conslder Options To The U.S. As ;l‘ghs!';:'_‘“ai:r The ABM System Established
Now Exlst Under ABM Treaty Y The Act's

- Clarlficetion Between TMD And ABM Defonses

jm-222300 1 012992



DEFENSE ARCHITECTURE

Goals: - Highly Effectlve Defenses Of The U.S. Agalnst Limited Attacks Of Balllstic Missiles — Conslstent With Strateglc Stabllity
+ Highly Effective Theater Misslle Defenses For Forward Deployed And Expeditionary U.S. Forces, Friends And Allies

initial Site Defense System Limited Defense System With Space Based Interceptors
(FY 96 - 97) (FY 98 - 02) (FY 00-03)
) é "4 Brillant . B>
Eyes”
BE : BE Gﬁ BE i

Britllant
g D  pPevbles 8 g

Ground

Besed !(;

Interceptor

Ground
Based Radar
(GBR)

National
Theater Missile Defense (IMD) (FY 92 - 05)

jm-222198 / 020392



180-DAY REPORT PLAN

- Two Teams Performing Up Front Studies

- TMD, Led By MG O’Neill
- U.S. Homeland Defense, Led By Dr. Gerry

» Results To Be Reviewed By SDI System Design Board
Prior To SDIO Recommendations For FY 94-99 POM

+ Schedule

- Finalize Approach By April 1992 POM Submission

- Submit Draft Of 180-Day Report To SECDEF By
May 1992

- Due To Congress June 1992

jm-24108 7021092



System - Level 1

Segmeht - Level 2

(Level 2.5)

Element - Level 3

GPALS HIERARCHY

X = MDAP Location

GPALS System /BMC3 (@)

NMD (2) GMD (3) TMD
unmb@

N | | | | corpssam PATRIOT
0 0 & M 4% 3 A
U O w m T = 2
A I A
w o o
T 8 D

GPALS System / BMC3 MDAP Tells
The Whole GPALS Story

SRR

R S O

fm-21732/ 110491



SDIO SSC / DAB STRATEGY

GPALS @@ GPA SSC JCS/OSD 180Day GPALS
Management \~ 9 @5 . AO SSC Chaiman’'s Coordination Report To Program
DAB O Review @ AB Meeting  Meeting Review Meeting Congress DAB
I I | | ] | | |
I I I I I I I I |
SEP 91 DEC 91 DEC 91 11 FEB 20 FEB ? JUN 92

\.

A\

Pre-Missile Defense Act

Objectives
February 1992 SSC

- Based On "Previous World"
(Process Initiated February 1991 With
Element CARD Tasking)

- Approve Baseline Approach

- Discuss Plan To Get To "Spring DAB"

- Conclude Baseline Documentation Process
- Close Out 10 DEC 91 SSC iIssues

Post-Missile Defense Act

- Objectives
Summer GPALS DAB

- Based On Missile Defense Act Of 1991

- Review GPALS Architectural And
Acquisition Strategy

- Approve GPALS MDAP Baselines
And Initial Element PPCs

- Approve MDAP Cost Estimates

- Approve DAB Documentation
Required By White Paper

Jm-24007 1 021992



FY 92 MAJOR CONTRACTING ACTIVITIES

- Upper Tier Theater Missile Defense Concept Exploration

« Ground Based Radar
- Brilliant Eyes
- Ground Based Interceptor

- Numerous Supporting Technology Programs

Jm-24164a 1 022892



OPTIONS ASSESSMENT FOR GBI

* GBI Must Meet NMD Segment Effectivity Performance Requirements

* Deployable Exo Interceptor At GF, Upgradable To Full Operational
Capability Later

« GBI/ NMD Options Development

-~ Describe Options For Exo GBI In FY 97
— Development
— Fabrication
— Test
— Integration
~ Production
— Deployment

- Options That Improve NMD Requirements Documents
— Industry Perspective On Critical Requirements
— Allocations Between GBI And NMD Segment

- Options For GBI Performance Enhancement
- Risk Reduction
— Approach For Tech Infusion To Meet Full Operational Capability
— Militarization

|m-24737 1 022792



GBI OPTIONS ASSESSMENT

Activity FY 92 | FY 93
FEB_| MAR | APR | MAY | JuN | JuL | AuGg | sep | ocT | nov | DEC | JAN

Release CBD Notice '9

Release Options RFP

OPQ

3
Industry Proposal Prep
3

-h
-

Evaluate / Negotiate

Award Options Coniract

5
>8P P
5
=1
5
N

Options Assessment
Phase

Release Draft GBI RFP A\
OSD Review
Release GBI RFP

Industry Proposal Prep

i
)

Evaluate Proposal A A

Negotlate y Y

>y Laa

Award GBI Confract

Jm-24151 / 022892




GLOBAL PROTECTION AGAINST
LIMITED STRIKES SYSTEM

« GPALS Represents A New Capability
- No Existing System
- Must Be Viewed As An Entity

~ » GPALS Architecture Must Be Capable Of Evolving Over
Time

- To Accommodate Changing Geopolitical Context

- Acquisition Strategy Will Evolve With Architecture

- Importance Of Urgency Has Been Made Clear By Secretary
Of Defense And The Congress

- Will Not Occur With A "Business As Usual" Approach

End Points Of A New Capability Should Not |
Be Predetermined Up Front

jm-21722 1 021092
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STRATEGIC DEFENSE INITIATIVE

System Engineering

2 MAR 92

COL W. Hecker, USA
Strategic Defense Initiative Organization

jm-24718 /022892



OUTLINE

 System Engineering Approach
+ User Interface

* Requirements Traceability

+ Performance Assessment

- System Risk Management

« GPALS Integration

24718 1 022782



SYSTEMS ENGINEERING APPROACH

» Strong, Centralized SE&I Activity
- Single Contractor
- Central Operating Facility And Multiple Field Sites
Enable Close Coupling With User / Service Activities
- Focused Support To Segment / MDAP Managers
- GPALS System, BMC3, NMD, GMD, TMD

« Key Responsibilities
- Engineering Interface With User (USSPACECOM)
- GPALS System Definition / Requirements Allocation
- End-To-End Performance Assessment
- GPALS Integration

fm-24720 022692



+« Approved By DAB

User i Devel
< eloper
MNS
R AT o SRR A g o
. Eolabfbhu l
+ Mission
JROC Validated System Misslon {
Requirements ?
» Requirementa Document (MAD) %
JROC Validated L. : System
S Capturu Mission Requirements Standards
] And User
: Requirements n Document (SRD) 1 IRDs
| [S)ynlem Level + Ceptures System
| ocument / Requirements In
I+ Formet oqu ERDs
| Coordinated With Developer Format
| User + Basls For System
: Level A-Spec
| + Allocates
| Requirements To
! Acquisition Traceabllity  Efements Technical §
—————1»  Program  |€------- {? —- -~ il %‘g;—:? »| Requirements |
| Basellne \ « Control Interiaces Documem (THD) 3
: T ) Between Elements T :
( + Provides Objecta And Thresholds | « Avold Repeililon . Provldn Ad!ﬂlloml Detall
{ - Basts For Program Control : O Requirements + Drives Contractor Development
: I
| 1
1
!
|
]
I
I
|

S g I PPCs E— RFPs
Exit
Criterla
» Control Between + What s Belng
Cooper And Bought
Exscuting Agents » Contractor
Requirements

jm-24721 1 022892




GPALS REQUIREMENTS DOCUMENT TRACEABILITY

GPALS System / BMC3 ORD
NMD GMD UTTMD | CORPSSAM | PATRIOT
l > APBs
GPALS MRD -«
{ FMS
Software
SSC/0SCs | NMD | GMD | TMD I | S
e Comm;a_'r_l:v:A | | Navigation
10C | | Environments
External IRDs [ Standards
Segment A Spec
|
|
GSTS (E1 Only) | Y Y
IRDs | | C2E-GSTS
GBI | C2E-GBR GSTS-GBI
C2E | C2E-GBI [ GBR-GBI
BP | [ C2E-BP | BE-GBI
BE C2E-BE BE-BP
ERDs | Internal IRDs _Internal IRDs

jm-24722 1 022892



END-TO-END
PERFORMANCE ASSESSMENT

-« System Effectiveness Is Iterated Using A Series Of
Performance / Cost Trade-offs
- At Each Succeeding Level Of Decomposition, Until
— The Mission Requirements Are Met
— System Objectives Are Satisfied
— Most Cost Effective System Design Has Been
Achieved

* Effectiveness Trades Include Balancing
- Tier - Tier Performance
- Sensor vs Weapon Performance
- Individual Platform Performance vs Inventory
- Inventories vs Location (Basing)

* Multiple Tier Concept Provides Flexibility To Balance The
System To Meet The Mission Requirement

|m-24723 1 022792
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SYSTEM RISK MANAGEMENT

GPALS Risk Management Program Constitutes
- Competitive Acquisition Strategies
- Technology Back-up Programs
- Test, Evaluation And Validation Activities

System Test Plan Focuses And Integrates Test Beds,

Simulators, Elements And Technology Programs To
Resolve Critical Performance Issues

Interactive Cycle Of Test Bed Confidence Building
Establishes The Basis For Integrated System Level Test
And Demonstration

The Hierarchy Of Test Beds Provides For Rigorous
Validation Of Test Results Under Controlled Test
Conditions

24724 1 022792



GPALS System Risks

Resolve Via Resolve Via
» Technology Development ' « Change System / Element
< > Performance Requirement
+ Hardware Alternatives /
Trades » Architecture Trades
-« y
+ Software / Hardware Trades » Test Bed

Product And Process
Development Test

GPALS Risk Management Process Resolves
Risk Issues In Systematic Fashion

24725 022892



D Simulator
Test Bed System Level
|:| With HWIL, Integrated System Test
SWIL, HIC
2
System CS| n? a:::ng
Simulator ulator
Level 2
System System
Level Simulator
Simulation Level 1
Functional
Level I
Surveillance Comm Network C2E
Test Bed Test Bed Prototypes
Element/
Technology
Level
KDEC KHILS Others

Note: This Chart Does Not Represent All Resources

TOOLS AVAILABLE TO SUPPORT
GPALS SYSTEM

MS Il Decision
And Beyond

MDAP APB
Performance
Parameters /
Exit Criteria

MDAP APB
Performance
Parameters/
Exit Criteria

Element
Issues /
Technologies

jrm-18045 121891
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STRATEGIC DEFENSE INITIATIVE

Brilliant Pebbles Advance
Planning Briefing For Industry

2-3 MAR 92

Lt Col Bill Rohlman, USAF
Deputy Director, Global Defense Segment Directorate
Strategic Defense Initiative Organization

jm-24082 / 021292



AGENDA

>« Space Based Interceptor Evolution

« Acquisition Strategy

» Test Program

- Programmatics

+ Congressional Issues / Treaty Compliance

« Summary

[m-23771 1 012802



BRILLIANT PEBBLES

- Space Based Weapon System
- Distributed

- Autonomous

- Reduced Dependence On Other System Elements

- Continues Revolutionary Design Process

- Exploratory
- Emphasis On Cost And Weight

- Emphasis On Near Term Technology

jm-5549m 7 122091
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GLOBAL PROTECTION AGAINST
LIMITED STRIKES (GPALS)

Global Defense Agalnst Ballistic Misslles With

\\\\\\\\\Q<:~k\\‘:\\\\\\\\\i\\\\\\\\\\\\\\\
N\

X

N
=

Natlonal Defense Agalﬁst
Strategic Ballistlc Misslles

Defense Against
Theater / Tactical Ballistic Missiies

Jm-22119P £ 021002



PARADIGMS

« Space Weapon
- Militarization Of Space
- Ops Requirement
- Space Debris

« Autonomous Operation
- Current Satellite Operations
- Impact On Current Systems
- Collision Avoidance

» Mass Produced Satellite

- Affordability
- Reliability

|m-23843 1013192
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BRILLIANT PEBBLES FUNCTIONALITY

Detect: Detect And Track Booster / PBV / RV

Control: Upon Release Authority (From
Man-In-The-Loop), Guides ltself To Target

Engage: Hit-To-Kill Interceptor

Support: Built In Support System (Power, Cooling,
Navigation, Computing, etc.)

[ Perform Many Functions On a Single

B DR o B e e R R O e DA OO i op e pes
S e e A, M N T B

Jm-10588 7 083091
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MARTIN MARIETTA BRILLIANT
PEBBLES LIFE JACKET

Solar Panel \.— Integrated

Electronics

Power

Distribution Unit Magnetometer

V-band Antenna Reaction Wheels

Battery

MU

: i Startracker
fe /
W :I;\':z % /z?‘ ;&' ,‘ka“ (<
Y

V-band
Transmitter /
Receiver

Magnetic Torquer

ACS Thrusters

Surveillance Suite
Interceptor

jm-19456 / 122001



MARTIN MARIETTA BRILLIANT

PEBBLES INTERCEPTOR
Drop Stage Drop Stage Drop Stage Drop Stage Drop
Oxidizer Tank Divert Engine Pressure Tank Fuel Tank Stage ACS

Thrusters

KKV Oxidizer Tank

KKV ACS Thrusters

Comm Receiver

Seeker

LIDAR
Transmitter

KKYV Divert Drop Stage

KKV Fuel Tank Engine Axlal Engine

jm-19457 7 122091



TRW BRILLIANT PEBBLES
LIFE JACKET

Laser Comm Laser Comm
GPS Pan/ Tiit Recelver
Recelver (Two Places) (Eight Places)

-

STAR

Tracker Solar Array Drive

Assemby

Interceptor Vehicle

Equipment Panel/

Radiators Graphite

Thermoplastic
Structure

Rad-hard Electronics /
Processors

» SWIR/MWIR / VIS
Survelllance Sensor

» Ops Mirror

+ Long-life Cryocooler

Removable Battery
Pack

jm-19463/ 112191



TRW BRILLIANT PEBBLES
INTERCEPTOR

BP ACS
Thrusters

Carbon-carbon
Nozzle

Booster Propulsion
Laser Comm

Receiver \

ACS Thrusters

Lithium Thionyl
Chloride Long-life Battery
(Chemical Stored On Life Jacket)

A Lightweight HDMI Electronics

KKV Propulsion- N5, O4/NoH,4

IFOG IMU

MW /LWIR/ Vis

Jm-19464 7 112191



AGENDA

» Space Based Interceptor Evolution

« Acquisition Strategy

» Test Program
* Programmatics
« Congressional Issues / Treaty Compliance

e Summary

Jm-23772 { (12892



ACQUISITION OBJECTIVES

Streamlined Acquisition
"Fly Before Buy" Through Test Vehicles
Encourage Industrial Innovation

No Specifications Until EMD, Then Carefully
Tailored

Develop, Demonstrate And Produce |
1-10K Brllllant Pebbles

B R S e e

[m-3990 7 072991



ACQUISITION STRATEGY

« Concept Definition

« Pre-EMD Program Features

« EMD / Production

jm-5551d 7 091091



AGENDA

- Space Based Interceptor Evolution

« Acquisition Strategy

» Test Program
* Programmatics
« Congressional Issues / Treaty Compliance

« Summary

jm-23773 1012892



FLIGHT TEST PROGRAM

. LLNL Leads For Flight Experiments 1-4 (Through 1992)

- Pre-EMD Contractors Become Observers On These
Experiments

- TRW And Martin Marietta Lead Beginning With BP-1T
And BP-1M

- LLNL Advises Industry

- LLNL Continues Critical Technical Development

Jm-12668 /011392



LLNL PHASE Il EXPERIMENT
CONFIGURATION

(Flight Experiments 3 And 4)

250~
l. Impact 1400 km Downrange
Probe
200
E. Separate Probe &S ﬂ._lntercept (FE - 4 And 5)
@G. Orbus
— 03 Burn / Track
i‘E_, 150 7 F. Beacon On
% { Launch
3 1 Vehicle
-
=
< 100}
ARIES |
507
|
i
1
H A. Vehicle Launch
(134 | | | | | | ] 1 |
0 50 100 150 200 250 300 350 400 450

+ Optional Time (sec)

74220 1 011392



USNS Redstone
CARLOS

1M MISSION

BP

Command
Destruct

jr-133570 /101094



AGENDA

» Space Based Interceptor Evolution
« Acquisition Strategy

« Test Program

* Programmatics
» Congressional Issues / Treaty Compliance

« Summary

im-23774 / 012892



Program Milestones

Concept Definition

Pre-EMD

EMD
Production

Contractor Tests

LLNL /UGT
Experiments

BP PROGRAM SCHEDULE

FY 96|FY 97|FY 98|FY 99|FY 00

FY 90|FY 91|FY 92 |FY 93|FY 94|FY 95

FY 01|FY 02(FY 03 g,

B B 3 T DI o R L T S AR PR AN L
MS It LRIP MS Il
6 Contractors
MMC A FAY
TRW A A
SRR SDR PDR
A
A
CDR LRIP
O Slart I §
Ground Test O
' Hover 4
Fr1_ | Fr2 Fﬁ FT 3 .
AY 7
Flight mmc|A A AM 8-10/ Design 0O O 10/ Yr
Test TRWIA A AA 10s Orbital
Hover / FT-2 \
FT-1 FT-3
FE3 FE4
A A A A A JA A A
FE1 FE2 | Mighty  Mineral Minstrel DIDO
Huntets Uncle Wagon Yamn Shield
Trophy

19472 / (120692



PROGRAM MILESTONES

FY 91
» LLNL Flight Tests 1, 2

» Concept Development Phase Ended, Down Selection For
Pre-EMD

* Pre-EMD Contracts Initiaied
+ GPALS DAB-GPALS Management Strategy
FY 92
« GPALS DAB-GMD Baseline Approval
* SRR
* LLNL Flight Test 3
FY 93
« BP Contractor Pre-EMD Flight Experiment BP-1M
« LLNL Flight Test 4
- SDR

-T2/ 0206592



BP PROGRAM PARTNERS -
ROLES AND RESPONSIBILITIES

« SDIO
- Manage
- Integrate
- Risk Mitigation

« Services
- Army Support To Test Program
- Air Force Operating Locations And Continuous
Technical Support

« LLNL
- Initial Concept
- Functional Concept Feasibility (Flight Experiments)
- Selected Component Technology Innovations
-~ Technical Advisor

 Industry
- Complete Detailed Design
- Ground And Flight Testing Of Detailed Design
- Producibility / Manufacturing Technology
- Balance Performance, Producibility, Operability,
Supportability, Affordability And Schedule

Jm-16534 / 051481



PRE-EMD CONTRACTORS

Contractors City State
Martin Marletta - Prime Denver Co
IBM Manassas VA
Mission Research Corporation Colorado Springs Cco
Aerojet Propulsion Division Sacramento CA
Litton Woodland Hilis CA
Stanford Telecommunications Reston VA
OCA Garden Grove CA
LIRIS Lexington MA
MDESC St. Louis MO
Eagle Picher Joplin MO
Babcock Orange CA
Courtaids Bennington vT
AOIl Rolling Hills Estate CA
OEA Aurora CA
Hi-Shear Torrance CA
Wittaker Hollister CA

Contractors City State
TRW - Prime Redondo Beach CA
Hughes Aircraft El Segundo CA
Defense System, Inc Vienna VA
Photon Research Association - San Diego CA
Mission Research Corporation Santa Barbara CA
SPARTA Laguna Hills CA
Prairie View A&M Prairie View TX
Alliance Infonet Costa Mesa CA
Applied Technology Association Mountain View CA
Sun Computers Carson CA
Frontier Electronics Stillwater OK
Romallo Tool & Die Torrance CA
Sloane Company Sun Valley CA
Spaceonics Industrial, Inc Harbor City CA
Webber Cable & Electronics Cerritos - CA
Bob Lewis Machine Gardena CA
Omega Engineering, Inc Stanford CcT
C.W. Swift & Assoclates Van Nuys CA
LSI Logic Milpitas CA
Ward / Davis Redondo Beach CA

Lambda Novatronics, Inc
Qualcom

London Engineering
Precision Bearing Center

Del Rey Beach FL
San Diego CA
Gardena ' CA
West Lebanon NH

17043 7 021262



. We Are Looking For Technologies To Support Our Risk Mitigation
Program That Are
- Extremely Lightweight
- Robust
_ Survivable In A Space Environment With High Reliability
- Requires Low Input Power
- Readily Available

. Specific Areas Of Interest
- High Resolution Long Wave Infrared (LWIR)
- 60 GHz Communications
- Laser Communications
- Cryocooler
- Laser Imaging, Detection, And Ranging (LIDAR)
- Solar Power |
- Long Life Batteries
_ Inertial Measurement Unit

jm-24712 / 022792



RISK MANAGEMENT POINTS
OF CONTACT

Martin Marietta Strategic Defense Systems
Attn: Ms. Kathy Tobey Ms: F4066

P.O. Box 179

Denver, CO 80201

Telephone Number (303) 971-3598

TRW Military Space System Divisions
Attn: Mr. Norm Hollinger

One Space Park

Redondo Beach, CA 90278
Telephone Number (213) 814-9169

Lawrence Livermore National Laboratory
Attn: Mr. Nick Collella

P.O. Box 808

Livermore, CA 94550

Telephone Number (510) 423-8452

Department Of Defense

Strategic Defense Initiative Organization
Attn: CPT W. Russell Hall

The Pentagon

Washington, D.C. 20301-7100
Telephone Number (703) 693-1612

jm-24743 1 022792



AGENDA

- Space Based Interceptor Evolution
« Acquisition Strategy

» Test Program

« Programmatics

« Congressional Issues / Treaty Compliance

« Summary

jm-23775 1 012092



1992 CONGRESSIONAL. ISSUES

- Keeping Brilliant Pebbles In Research And
Development Phase

« ABM Treaty Compliance For BP Testing

« Cooperative Funding From Allies

We Are Fully Compliant With The 1991
Missile Defense Act And ABM Treaty.

Jm-23445 / 022792



et e,

« Space Based Interceptor Evolution

. Acquigition Strategy
. Test Program
. Programmatics

. Congressional Issues / Treaty Compliance

Summary

|m-23776 1 012892



SUMMARY

World Of Opportunity - Areas To Solicit

« MMC, TRW
- Provide Positive Contributions In The
Areas Of Cost And Weight Reduction,
Effectiveness And Producibility

« Government
- Provide Risk Mitigation And Enabling
Technology

» TASC, BDM

- Provide Program Management Support In
Areas Of Systems Integration, Resource
Management And Test And Evaluation

jrm-24081 / 021192
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STRATEGIC DEFENSE INITIATIVE

Advance Planning Briefing
For Industry

2 MAR 92

COL Carl E. Drewes, USA
Director, National Missile Defense Segment
Strategic Defense Initiative Organization

jm-23781b /022892




TOPICS

-+ 1991 Missile Defense Act
(Limited Defense System)

- National Missile Defense (NMD) Architecture
 Planned Growth Path
» Program Strategy

» Schedules

- Critical Factors For Deployment

- » Summary

jm-23782 1 021692



MISSILE DEFENSE ACT OF 1991

Missile Defense Goal Of The United States

+ It Is The Goal Of The United States To .

- Deploy An Antiballistic Missile System, Including One Or An
Adequate Additional Number Of Antiballistic Missile Sites
And Space Based Sensors, That Is Capable Of Providing A

Highly Effective Defense Of The United States Against
Limited Attacks Of Ballistic Missiles

- Maintain Strategic Stability

- Provide 'Highly Effective Theater Missile Defenses (T MDs)
To Forward Deployed And Expeditionary Elements Of The

Armed Forces Of The United States And To Friends And
Allies Of The United States

JM-22575 1 022692



1991 MISSILE DEFENSE ACT
LIMITED DEFENSE SYSTEM

"+ Design To Protect The United States Agamst
Limited Ballistic Missile Threals

- Accidental Or Unauthorized Launches
- Third World Attacks

 Develop For Deployment a
- Cost Effeclive
- Operationally Effective
- ABM Treaty Compliant

« Antiballistic Missile System At A Single Site As
The Initial Step Toward Deployment Of A Highly
Effective Antiballistic Missile System

By The Earliest Date Allowed By The Availability
Of Appropriate Technology Or By FY 96

Jm- 1976207 120191




NATIONAL MISSILE DEFENSE
ARCHITECTURE

Goal: Highly Effective Defense Of The U.S. Against Limited Attacks of
Ballistic Missiles — Consistent Wilh Strategic Stability

Initial Site Defense System Limited Defense Sysiem With Space Based Interceptors
(FY 96 - 97) (FY 98 - 02) (FY 00 - 03)
lnl“al NMD %D BE ﬁb . BE BE
Alaska NMD GPALS
BP i

ND : b ? By
(GBI) Ground Based Interceptor (BE) Brilliant Eyes ‘ {NMD) Natlonal Misslle Defense
(GBR) Ground Based Radar ( XC ) Missile Defense Site (BP) Brilllant Pebbles

Jm-22210G ro13192



NMD ARCHITECTURE

Brilliant Eyes

— -
a
LTS EEPR TN F DA LA B e

—

S~ § Reenlry.Vehlﬂes
’ - (RV) & Decoys -7
) ) e Post-boost &g
y / Vehicle X
(PBY)

e

Jm-14224C 1 013092



Current Warning
Architecture

Inftial NMD Segment
Architecture

Communications
Satelllte

NMD Battle
Manager

nsolidated
Command
Center

Direct NMD
Operations

(Colorado Springs)

T

B X N

Perform
Engagements

J

Jm-18765h / 022892



NMD COMMAND AND CONTROL
STRUCTURE

5 L L e p——

USSPACECOM - Consolidated Command Center (CCC)

TMD Interiace

L _

Space Space Force

Space Force Space
Control Enhancement

Application Support

intel Alr Delense

eibotl

) ----------l-lI---.-.....II-..---I------.-..-..-.II.---

] L K : BE
H . : :: ! G ; :-.‘ T . Element Element
‘Ground-based Ground-based Ground-bAsed Ground-based Ground-based Ground-based
Weapon Elements Weapon & Sensor Weapon & Sensor Weapon & Sensor Weapon & Sensor  Wespon & Sensor
Elements Elemenis Elements Elements Eloments
Warflghting Executlon & Termination USCINCSPACE Support To TMD

‘- PR s EERTAT NS . Mon'lor BMD Employmar“

[m-24732 / 022702



INITIAL NMD COMMAND AND CONTROL
STRUCTURE

USSPACECOM - Consolldated Command Center

Space Space Force
Control Enhancement

Space Force Space
Applicati Support

B "1 tniilal BMDOC

Intel

Alr Defense

s Warfighting Execution &
Termination

GF Area Elements |

..... Monltor BMD Employment

Jm-18050h /022492



WHY INITIAL NMD DEPLOYMENT 2

* Responds To The 1991 Missile Defense Act

* Protects Most Of U.S.A. Against Certain Limited, Accidental,
And Unauthorized Ballistic Missile Strikes

* Provides USSPACECOM An Operatlonal And A Training
Capability

* Provides Evolutlonary First Step Toward The Objective
GPALS Deployment

* Provides And Maintains Strategic Stability

M- 19775c £ 030202



GBI Launch

GBR

T e~
gl

TS

Operallons
Center

Ground Entry
Point

INITIAL NMD TEST SCENARIO

BE (Dem / Val)

Communications
Relay

fm-22541 ;013092




PLANNED NMD GROWTH
PATH TO GPALS

Open Architecture For GPALS

Pre-planned Product Improvements

Interceptor Block Upgrades
- Advanced Discrimination Capability
- Endoatmospheric Capability

Brilliant Eyes

Brilliant Pebbles

GPALS Integration (TMD + NMD + GMD)

Im-19774 1021802



NMD PROGRAM STRATEGY

« Core Strategy
- Deploy Initial Site And Buiid On It
- Continue On Full Deployment Path

- Maintain Options To Respond To Uncertain Future
With A Robust Technology Base Program

- Maintain Consistency With Evolving National And
International Policies And Constraints

pm-23783 / 021892



PROBLEM ANALYSIS

Acquisition Strategy For Initial GPALS / NMD Deployment

Issue

« How Should Acquisition Milestones And Phases Be Structured For The GPALS Elements
That Will Be Deployed In FY 97 To Meet The 1991 Missile Defense Act Mandate?

Impacts -

« Executlon Of Defense Acquisition Management Policies And Procedures (DoDl 5000.2)s
+ Provisions And Requirements In GBI, GBR, And C 2E Procurement Packages
» FY 94 - 99 POM / Color Of Money

Solution

+ Focus System Designs On Suitability, Testability, Producibility, And Supportability For

Initial Deployment, And Adaptability For Incremental Growth To Meet Objective GPALS And
Uncertain Future

« Insist The Most Mature Technology Be Used To Meet GPALS Effectivity #1 (LOC)
Requirements

» Conduct Enhancing Technology Developments / Demonstrations In Parallel With System
Development For Infusion As Block Changes

« Fund Advanced Development And Initial Deployment Units With 6.3 Dollars. Fund Fixes,
Follow-on Testing, And Upgrades Necessary For Initial Deployment Units To Meet GPALS
Effectivity #1 With 6.3 Dollars. Fund System Development And Fix Level Il Engineering

Documentation For GPALS Effectivities #2 Thru N With 6.4 Doltars. Fund Follow-on
Deployment (LRIP / Production) With Procurement Dollars

¥m-24159a / 030292



NMD ARCHITECTURE

Brilliant Eyes Defense Against Strategic Ballistic Missiles |} Brilliant Eyes

— - -
A R N B

. ﬁb
- Eey R .'
.l o Heenlry Vehicles _ f"“u‘_ |
, :x“ ~ (RV) & Decoys Ve - \ . :
s . -7 Post-boost '
S ¥ ‘ Vehicle \%}.‘»\ :

J-14224F 1 022892



BRILLIANT EYES |
PROGRAM SCHEDULE

BE Dem / Val

BE EMD

. [m-21619a f 022092
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NMD-GBR SCHEDULE

Fiscal Year 92 93 94 95 96 97 98 99 00 0t 02 03
MS Il /LRIP MS Il
A
Arrive] USAKA FTV Comp
USAKA Dem / Val Requirements/ | cpg | USAKA|  Remsdy ExtendedOps
Radar (GBR-T) Design AN NIaT A A
|

SysCDR ArrlveSite1  EOC
Site 1 Dem / Val Radar | Requlrements / Dasign A A 18T A Extende-cl Opeoratlons
Site 2 Prod Radar *
Slte 3 Prod Radar AN
Site 4 Prod Radar FA
Site 5 Prod Radar FAN FAY

1 |

2431307 030202
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GROUND BASED INTERCEPTOR PROGRAM SCHEDULE

A

Slte Construction

Flight Testing

92 93 94 95 96 97 98 99
Functional Tech Valldation mfc
(Optlon)
ERIS | KITE2A KITE3
Al A
KITE
]
Endo Tech Efforts b
Dem / Val | Advanced Discrimination TechEffort &
GBI-X Daslg;l / Brass Boards
| 'Optlons Assessment Phase
Dem/Val/EMD /Production| RFPA 1A PORA | cor A
GBI Pirlme Systems Contract E
LRIP
Tactical Support ¥
. Open
Competition
Site Planning Addlilonal She

R+D Contract (P21

/\ Block Upgrade Declslon

)

=L

jm-23807a /030292




OPTIONS ASSESSMENT FOR GBI

* GBI Must Meet NMD Segment Effectivity Performance Requirements

* Deployable Exo Interceptor At GF, Upgradable To Full Operational
Capability Later .

« GBI/ NMD Options
- Options For Exo GBI In FY 97
~ Development
— Fabrication
— Test
— Integration
— Production
~ Deployment
- Options That Improve NMD Requirements Documents
— Industry Perspective On Critical Requirements
— Allocations Between GBI And NMD Segment
- Options For GBI Performance Enhancement
— Risk Reduction
— Approach For Technology Infusion To Meet Full Operational
Capability

m-24737a 1 022792



GBI OPTIONS ASSESSMENT

Activity FY 92 FY 93
FEB | MAR | APR | MAY | yuN | wuL | aua | sep | oct | nov | peEC | JAN

Release CBD Notice AW

Release Options RFP
Industry Proposal Prep

Evaluate / Negotlate

a@w
@ [>w
=

Award Options Contract

>
P P

Options Assessment
Phase

Release Draft GBI RFP A
OSD Review . Al __A

Release GBI RFP

A
4 20
Industry Proposal Prep ,

Evaluate Proposal

psb

il
Negotiate A

Awsrd GBI Contract A

Jm-24151 7 022892




USSPACECOM Reviews (SWAAT)

| A28

GPALS BM/C30ORD

Validate A

NMD ORD

SDIO GPALS / NMD Revlews

J\SDR

ERIS FTV-2/ KITE 2A

A

DAB/SSC

POM
- Base CARDs
- NMD Working Group Changes
-BCE/ICE
= Review (PRB)
- Subission

A5

AT®

A

Congressional Descriptive
Summaries

A°

A1 7

180 Day Report To Congress

NMD / TMD

<
ing

B
P

Submiasion

Im23137a 7030202



CRITICAL FACTORS FOR DEPLOYMENT

« Integration
« Producibility
. Supportability

« Risk Control

23913 / 021892



SYSTEM / SEGMENT INTEGRATION RISK
REDUCTION MEASURES

* Integrated Management Structure

Design For Testing

lterative Design Analyses
- Product Design Specifications
- User's Manuals

Integrated Test Plans
- All Contractor Tests
- All Subcontractor Tests

Fallure Reporting System

Failure Review Board

Uniform Test Reporting |
* Technical Risk Assessment System Integrated With C/ SCSC

 Continuously Test, Analyze, And Fix

10800 £ 030292



)\ NMD ELEMENT CONTRACTS AND SYSTEM /
7  SEGMENT INTEGRATION CONTRACT

« Specification
« Contract Line Rems / Clauses
+ Statement Of Work

* Integrated Master Plan /

Integrated Master Schedule Integrated
Management
« Work Breakdown Structure Structure

» Contract Data Requlfements List
» Technical Performance Measures

» Cost/Schedule Control System

« Award Fee Plan

Jm-24177 1021892



INTEGRATED MANAGEMENT STRUCTURE

Objective: Contractor Plans / Commits To Executable Program;
Contractor Manages To His Plan; Government
Evaluates And Rewards Performance

Requirements

' Functional System Specification
Work Breakdown
Structure (WBS)

Tallored To Development / Manufacturing Process
Qutline Of Entire Program
Single Numbering System (Spec Tree / SOW / IMP / Award Fee Plan)

Statement Of Work (SOW)

Guldance Provided In Request For Proposal
Contraclor Generated

Integrated Master Plan (IMP)

Event Driven Plan
Detalls Significant
Accomplishments

And Success Criterla

Award Fee Plan
Tied To IMP And Accomplishments

238690 / 021892




DEFINITION AND CONTROL OF
SEGMENT DESIGN BASELINE

Operational

Element
Cost/
Performance
Analyses

- ity Plans

And Reports ||

B
E:R
BB

o

Element
A Specs

Requirements . Program
Misslon
-
Document Requirements Document Pm;f::o"
System Requirements
r-- Sagment Document
! Desgrlptlon € - - > GPALS System
. Segment Requirements| <€ - — 3» yste
I CARDs I Document Test Plan
i
TEMP
: Segment €--->
: Representalions Segment A Spec
[
|
Y .
1 T | | i
“oestr |F oystem ] clement ||
Performance i Standards H B Element lnt:Tl:::'e Segment
Analyses |} - Comm quulreme:nls Requirements Final Report
-llity Plans [} - Software ocuments Documents
- Securily

Element
Interface
Control
Drawings

Element
Test Reports

Jm-17343.c / 022092




NMD PRODUCIBILITY

« Integral To The Engineering Process

« Manufacturing Process Qualification =
Design Performance Qualification

« Configuration Control Program
- Product Baseline
- Production Process Baseline
- Subcontractors And Vendors

« Formal Piece Part Control Program

» Defect Control Program

Jm-21641¢ 7013092



NMD SUPPORTABILITY

Logistics Support Analysis

-
Lol :;‘,‘,‘:ﬁ:'::,{,‘:f,’;fj,ﬂ;e"“g Process Supportability Impacts GPALS /
A - Maintenance Concepts (2 vs 3 vs 4 Levels) NMD Operational Availability And
- Bullt-In Test Deslgn Readiness

- Rellabllity Requirements
— Maintainability Requirements
- Supply Support To Meet A,

Bpers
1| Parts

Ao vig

Bpare | 113 | Spare
Parte (1] Furts | B4 | Purie

Manpower And Personnel
» Sklll Requlrements To Be

Spares
* Stockage Allowances

Training & Training Devices

Technical Manuals

Identified Early * Conflguration Conslistency With : Engineered To Optimize
- Operational Requirements - As Bullt Elements + Configuralion Conslistent With Operational Avaliabliity
Documents ' - Technical Manuals - As Bulit Elements * Production Concurrent
- Development Speclfications | * Bulit-In Capabliity For On The Job - Tralning And Tralnlng Devices g;:'t‘g;:’tnem To Reduce
* Limitatlons Factored Into Design Tralning « Verlfication Included In Testing « Transltion To Government

Spares Support

Jm2164% / 013001



RISK ASSESSMENT AND
MITIGATION PROCESS

{

Functional
Requirements

MRD
SRD
ERD |

Requirement
Risks

» Maturity

« Validity

* Verltlability
+ Threat

» Cost
+ Schedule
» Desigh Engineer

Programmatic

System / Segment
Risk Mitigation

+ Sysiem Trades
+ Test And Analyses
« Requirement Change |:

Program Risk

cl

CN

FOM

Y Y
Implementation Implementation
H/WAndS/W Risks

» Technology
» Manufacturing

Acceplable
Risk?

Element / Contractor|}
Risk Mitigation |

» Requirement Changes :
» Develop Programs

s AT o8 55«.;‘_ R R R

Systematic Process For Assessing, Prioritizing And Resolving All Risks Assoclated With The
Definition (Requ!rements) And Implementallon (H/W And S / W) Of The System

i

=
jm-24306 021892
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SUMMARY

* NMD Segment Can Be Deployed Incrementally

* NMD Meets The Initial Deployment Mandate In The 1991 Missile
Defense Act

» Producibility And Supportability Are Key Factors For Fielding
Equipment That Is Suitable, Supportable, And Sustainable By
Military Operators / Maintainers

» NMD Success Depends On User / Developer / Contractor
- Teamwork

J-22547 1013092
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BRILLIANT EYES

Crosslink Crosslink
Antenna Antenna
/ \S _ 6 ¥ -—— Uplink / Downlink Antenna
MWIR / LWIR Sensor P
LWIR Sensor And —/ /

Visible Sensor SWIR / MWIR Sensor

201018/ 112790



BRILLIANT EYES
SPACE BASED SURVEILLANCE SATELLITES

Description ' * Fine Impact Point Prediction

* Weapon / Target Assigniments
Highly Dislributed Inflight Target Updates
Low Earth Orbit Ground Based Sensor Cue
Small, Lightwelght (<450 kg)

Discrimination .-
Narrow Fleld Of View Sensors -

- ‘_. g.o Tt~ =
. SWIR, MWIR, LWIR And Visible e .,.--f-@;:q ‘
Sensors -7 g e 3

— e -

_— o
— N
-_—

Contraciors '

- Lockheed Missiles And Space Company |
- Martin Marletta Corporation ]

* Rockwell International ! '
- TRW, Inc oo

+ Coarse Impact

Polnt Prediction
+ Cluster Commit
To interceptors

* Threat Object Maps

. Kill Assessment + Target Cue From Boost
Phase Sensor Or "Hot Spot”
Survelllance

« Launch Polint Determination

216e 01T




NMD-GBR CONCEPT OF OPERATIONS

+ Autonomous Search Or Cued By Other Sensors

« Bulk Filter / Screen Clusters % Brilliant Eyes gli,c:r::ltﬁes

« Acquisition, Metric Discrimination,
Tracking

- GBI Engagement Operations

- Kill Asses